We report a case history of an 84-year-old elderly male patient that presented with a clinical picture suggestive of adrenal failure and bilateral adrenal nodules detected by abdominal computed tomography. A fine needle-guided biopsy was inconclusive for achieving a final diagnosis. The patient died due to septic shock and the autopsy disclosed histoplasmosis with extensive bilateral necrosis of the adrenal glands. Although the adrenal involvement in chronic disseminated histoplasmosis has been described, there have been few reports of the infection being associated with adrenal insufficiency.
Histoplasmosis infection is acquired with the inhalation of the spores of the Histoplasma capsulatum, a dimorphic and saprophytic fungus found mainly in contaminated soils by birds and bat excreta [1] . In Brazil, the disease is endemic [2] , with especially high infection rates in the southern state of Rio Grande do Sul [3] .
The clinical manifestations of the disease are protean, varying from asymptomatic disease in immunocompetent individuals to disseminated disease in infants, immunosuppressed patients or in the elderly [4] . The involvement of the adrenal glands is not uncommon in the disseminated form of the disease. Patients may present asymptomatic adrenal nodules or infrequently, with an Addisonian crisis. The final diagnosis frequently requires tissue analysis.
Here, we report the case of an 84-year-old man that presented with bilateral adrenal nodules and adrenal failure symptoms; the diagnosis of histoplasmosis was established at the autopsy only. Necrotic disease of both glands was the only site of active infection.
Case Report
The patient was an 84-year-old male, and was a retired veterinary doctor. He was admitted at the Geriatrics Ward due to asthenia and weakness that had been present for 4 months. He had been in good general health prior to the onset of symptoms of generalized weakness, decrease in food intake and progressive asthenia, which made him dependent for daily life activities. Concurrently, he developed sporadic nausea, weight loss of 15 kg within the period and episodic falls at home, with prodromes of dizziness and syncope. He did not refer coughing, fever, diarrhea or dyspnea.
Three months prior to the admission he was seen by a physician who started treatment for depression with paroxetine. He developed symptomatic postural hypotension, decrease in overall strength and periods of mental confusion with memory loss. As he developed a general and progressive worsening of the clinical picture, he was admitted at the Geriatrics Ward.
At admission, he presented mental confusion, attention deficit and disseminated muscular weakness, was dehydrated and had signs of weight loss. Arterial blood pressure (BP) was 100x65 mmHg in the sitting position and heart rate was 82 bpm. At the orthostatic position, BP was 90X60 mmHg and in the supine position, BP was 130x80 mmHg, showing symptomatic postural hypotension. He had no changes in cardiac, pulmonary and abdominal assessment, with no palpable adenomegalies. There was no meningismus or localizing signs at the neurological assessment. The cognitive evaluation disclosed cognitive decline, through the Mini Mental State Examination: 13/30, Verbal fluency: 5 (normal value > 12), and Drowning Clock Test 5/10 (normal > 5). Biochemical data at admission are shown in Table 1 .
The abdominal ultra-sonography disclosed a chronic cholecystopathy with calculi and a distended gallbladder. The chest X-ray showed a slight heterogeneous infiltrate at the base of the left lung, with normal cardiac area. Abdominal and pelvic computed tomographies (CT) showed hypodense, solid bilateral adrenal nodules with a post-contrast increase of attenuation coefficient ( Figure 1 ).
The cosyntropin test presented a normal pattern of response; urinary cortisol and vanylmandelic acid levels were within normal ranges. The endoscopy and colonoscopy showed no alterations; the chest CT showed signs of pulmonary congestion; the brain CT showed no abnormalities.
During the clinical evaluation the patient developed a progressive worsening of the clinical conditioning and developed pneumonia, which was treated with cephepime and oxacillin. The blood culture disclosed the presence of Staphilococus aureus sensitive to methicillin. Twelve days after the begining of antibiotic therapy, he developed oliguric acute renal failure. A peritoneal dialysis was carried out, which was complicated by abdominal wall hemorrhage that required a blood transfusion. Patient underwent hemodialysis; and a renal biopsy disclosed acute tubular necrosis. After clinical improvement, he underwent a fine-needle aspiration adrenal biopsy, which was inconclusive. A new adrenal biopsy performed a week later showed caseous necrosis with negative fast acid bacilli and fungus results.
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Autopsy Findings
The autopsy showed that both adrenals were diffusely enlarged in volume, with extensive areas of parenchymal liquefying necrosis. Microscopic examination disclosed an infection by Histoplasma, with extensive parenchymal necrosis and an intense inflammatory infiltrate containing macrophages and neutrophils (Figure 2 ). In the macrophages (intracytoplasmatically) and within the necrotic tissue, there were several small fungal structures, Grocott stain-positive, in the shape of spores with no signs of budding (Figure 3) . The immunohistochemical analysis of the sample was positive for fungal structures using an anti-Histoplasma capsulatum antibody (polyclonal antibody, Instituto de Medicina Tropical, São Paulo) and was negative with the anti-Toxoplasma gondii antibody (polyclonal antibody, DAKO, Carpinteria, USA), anti-Candida albicans (polyclonal antibody, DAKO, Carpinteria, USA) and anti-Tripanossoma cruzii antibody (polyclonal antibody, Instituto de Medicina Tropical, São Paulo). Although there was a hystiocytic reaction in the lymphoid organs, Histoplasma infection was restricted to both adrenal glands. There was a right bloody collection of approximately 500 mL located retroperitoneally. The lungs showed a necrotizing bacterial bronchopneumonia, which was considered the immediate cause of the patient's death.
Discussion
We report a case history of an elderly patient who presented signs of chronic hypoadrenalism and bilateral adrenal nodules, whose diagnosis of histoplasmosis was only established at the autopsy. While in young patients the disseminated form of the disease presents an acute and fulminating evolution, in the elderly the chronic progressive form is more frequently observed [1] . The frequency of the disseminated form is low; it is believed to be 1 in 1,000 cases [5] . Patients present with fever and unespecific symptoms, followed by pancytopenia, elevated alkaline phosphatase levels; mouth ulcers can appear. Several organs can be affected such as the lungs, gastrointestinal tract, bone marrow, central nervous system, lymph nodes and adrenal glands [1] . The dissemination occurs through the reticuloendothelial system. The diffuse involvement of the adrenals is common, but it can less frequently cause Addison's disease. This form of histoplasmosis is fatal when untreated [6] .
As for the related case, although there was a clinical picture of adrenal insufficiency and extensive necrosis of the adrenals at autopsy, the diagnosis of Addison's disease could not be established in laboratorial basis, since the cosyntropin test was within normal ranges.
The cosyntropin test has a specificity of 95% and sensitivity of 97% for primary adrenal insufficiency [7] . In several retrospective analyses using historical controls, cosyntropin tests contributed to the diagnosis of Addison disease, but these studies also showed that in some patients with Addison disease the cosyntropin test had normal values. [7] .
In the elderly, histoplasmosis is usually severe and often occurs as the reactivation of a previously acquired latent infection. The case reports of histoplasmosis in the elderly show that the latency period can be quite long, varying from 10 [8] to 60 years [9] . The reactivation is commonly associated to an immunosuppressive disease, such as diabetes, but in some cases age is the only risk factor, probably due to a selective defect in the cell immunity against the histoplasm [6] .
Adrenal involvement in disseminated histoplasmosis is a frequent finding, being found in up to 80% of the patients who undergo abdominal CT or ultra-sonography, or those who die due to histoplasmosis [9] . Severo et al. [3] studying patients in Rio Grande do Sul, a southern state of Brazil, and Radin [4] studying patients in the USA, observed that adrenal involvement in the disseminated form is relatively more common in HIV-negative patients than in HIV-positive ones. Moreover, Kumar et al. described 9 cases of adrenal histoplasmosis in India, all in HIV-negative patients [10] .
Although the adrenal involvement in disseminated histoplasmosis has been described in several reports, hypoadrenalism has been rarely reported [11] . In elderly patients with adrenalitis due to histoplasmosis, Addison's disease seems to be also rare. In a study of elderly patients with fungal infections, Kauffman et al. found adrenal involvement in only 12 of 58 patients with histoplasmosis, and none of them showed clinical evidence of adrenal failure [6] .
Radiologically, the aspects of histoplasmosis lesions seem to depend on the disease stage and the presence of liquefying necrosis. The lesions present generally as a bilateral and symmetrical enlargement with preservation of the gland shape, peripheral enhancement, central hypodensity and calcifications. However, these findings are not specific, occurring with other disseminated infections, neoplasms and subacute hemorrhage. Tissue analysis may be required for a final diagnosis. Moreover, in cases of disseminated histoplasmosis, the active infection by the histoplasm can be restricted to the adrenal gland only, being the latter the preferred site for biopsies [1] .
Accordingly, in this case, the only site of active infection at the autopsy was the adrenal glands. In the present report, unfortunately, biopsy material did not yield a final diagnosis during the patient's life, probably due to the large amount of necrotic tissue present in the samples. The fungus' preference for the adrenals is not clear, but it is believed that the glucocorticoid-rich adrenal cells and the scarcity of cells from the reticuloendothelial system are contributive factors [12] .
In summary, adrenal histoplasmosis may cause Addison's disease and be fatal when undiagnosed. Therefore, in endemic regions, Addison's disease due to histoplasmosis should always be included in the differential diagnosis of elderly patients with adrenal nodules.
